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(57) ABSTRACT 

A method and an apparatus for sending a Precoding Matrix 
Index (PMI) and performing precoding are provided in the 
embodiments of the present invention. The method for send 
ing the PMI comprises the following steps: a user equipment 
acquires the transmission channel capability of carrying the 
PMI; according to the transmission channel capability of 
carrying the PMI, the precoding matrices are selected from a 
locally-stored first codebook set to form a second codebook 
set; a first precoding matrix is selected from the second code 
book set; an index corresponding to the first precoding matrix 
is sent to a base station over the transmission channel so as to 
make the base station can find out the first precoding matrix 
according to the index and precode the data according to the 
first precoding matrix. The embodiments of the present inven 
tion can realize the flexible configuration and use of the PMI. 

24 Claims, 3 Drawing Sheets 
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METHOD AND APPARATUS FOR 
TRANSMITTING PRECODING MARTRIX 
INDEXAND PERFORMING PRECODING 

CROSS-REFERENCE 

This application is a continuation of International Appli 
cation No. PCT/CN2011/073632, filed on May 4, 2011, 
which claims priority to Chinese application No. 
2010101694914, entitled “A METHOD AND APPARATUS 
FORSENDING PMIAND PERFORMING PRECODING, 
filed on May 4, 2010, which is incorporated herein by refer 
ence in its entirety. 

TECHNICAL FIELD 

The present invention relates to the field of communication 
technology, and more specifically, to a method and apparatus 
for PMI (Precoding matrix Index) transmission and precod 
ing. 

DESCRIPTION OF THE RELATED ART 

In 3GPP (3" Generation Partnership Project) LTE (Long 
Term Evolution) R10, eight antennas are introduced into a BS 
(Base Station). There are two configurations for antenna 
arrangement: a ULA antenna configuration as shown in FIG. 
1, and a bipolarization antenna configuration as shown in 
FIG. 2. With respect to discussions about current 8-antenna 
codebooks in 3GPP, there is an agreement as follows. Current 
precoding is composed of two sections: 

W= WW, (1) 

wherein, W belongs to a codebook set C. W. belongs to 
another codebook set C. W mainly represents a wideband/ 
long-term channel characteristic; W represents a Subband/ 
short-term channel characteristic. 

In 3GPP LTE R8, PMI (Precoding Matrix Index) informa 
tion can be reported over PUCCH (Physical Uplink control 
CHannel) or PUSCH (Physical Uplink Shared CHannel), 
wherein PMI information includes at most 4 bits. 

In the prior art, it is unable to achieve flexible configuration 
or utilization of PMI according to transmission channel con 
ditions. 

SUMMARY OF THE INVENTION 

A method for transmitting PMI is provided in an aspect of 
this invention, capable of achieving flexible configuration and 
utilization of PMI, includes: selecting a first precoding matrix 
from a second codebook set by a user equipment (UE), 
wherein the second codebook set is set up according to a 
capability of a transmission channel to carry PMI; transmit 
ting, by the UE, an index item corresponding to the first 
precoding matrix to a base station (BS) over the transmission 
channel, so as to enable the BS to search for the first precoding 
matrix according to the index item and perform precoding on 
data according to the first precoding matrix. 
A method for precoding capable of achieving flexible con 

figuration and utilization of PMI is provided in another aspect 
of this invention, includes: receiving, by a base station (BS), 
an index item corresponding to a first precoding matrix trans 
mitted by a user equipment (UE) over a transmission channel, 
wherein the first precoding matrix is selected from a second 
codebook set by the UE, and the second codebook set is set up 
according to the capability of the transmission channel to 
carry PMI; searching for, by the BS, the first precoding matrix 
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2 
in a third codebook set locally stored according to the index 
item, and performing precoding on data according to the first 
precoding matrix, wherein the third codebook set is identical 
to the second codebook set. 
A UE capable of achieving flexible configuration and uti 

lization of PMI is provided in still another aspect of this 
invention, includes: a selecting unit, configured to select a 
first precoding matrix from a second codebook set, wherein 
the second codebook set is set up according to a capability of 
a transmission channel to carry PMI; a transmitting unit, 
configured to transmit an index item corresponding to the first 
precoding matrix to a base station (BS) over the transmission 
channel, so as to enable the BS to search for the first precoding 
matrix according to the index item, and perform precoding on 
data according to the first precoding matrix. 
ABS is further provided according to another aspect of this 

invention, includes: a receiving unit, configured to receive an 
index item corresponding to a first precoding matrix trans 
mitted by a user equipment (UE) over a transmission channel, 
wherein the first precoding matrix is selected from a second 
codebook set by the UE, and the second codebook set is set up 
according to a capability of a transmission channel to carry 
PMI; a precoding unit, configured to search for the first pre 
coding matrix in a third codebook set locally stored by the BS 
according to the index item received by the receiving unit, and 
performing precoding on data according to the first precoding 
matrix, wherein the third codebook set is identical to the 
second codebook set. 

In view of above aspects of this invention, precoding 
matrixes having difference accuracies can be selected accord 
ing to the capability of the transmission channel to carry PMI 
to perform precoding on data transmitted from the BS to the 
UE, so as to achieve flexible configuration and utilization of 
PMI. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic structural diagram of a ULA antenna 
in the prior art; 

FIG. 2 is a schematic structural diagram of a bipolarization 
antenna in the prior art; 

FIG. 3 is a flowchart of a method for transmitting PMI 
according to an embodiment of this invention; 

FIG. 4 is a flowchart of a precoding method according to an 
embodiment of this invention; 

FIG. 5 is a schematic structural diagram of a UE according 
to an embodiment of this invention; 

FIG. 6 is a schematic structural diagram of a BS according 
to an embodiment of this invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A clear, complete description will be given to technical 
solutions of embodiments of this invention in connection with 
accompanying drawings of embodiments of this invention. 
Obviously, embodiments described herein are merely some 
embodiments of this invention, but not all of them. Based on 
those embodiments of this invention, other embodiments can 
occur to those skilled in the art without any creative efforts, all 
of which fall within the scope of this invention. 

FIG. 3 is a flowchart of a method for transmitting PMI 
according to an embodiment of this invention, including the 
following steps. 

Step 301. A UE acquires a capability of a transmission 
channel to carry PMI. 
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In this embodiment, the transmission channel refers to a 
channel carrying or bearing PMI, for example, including: a 
PUCCH channel, a PUSCH channel, etc. The way to acquire 
the capability of the transmission channel to carry PMI may 
include: receiving a signaling for notifying PMI carrying 
capability of the transmission channel sent from a BS, or 
acquiring from a locally stored list of the capability of the 
transmission channel to carry PMI. The capability of a trans 
mission channel to carry PMI refers to the maximum number 
of bits for carrying PMI on the transmission channel, for 
example, on a PUCCH channel at most 4 bits for carrying 
PMI, on a PUSCH channel at most 6 bits for carrying PMI. 
Such capability can be preconfigured according to data trans 
mission requirements. 

Optionally, at step 302, according to the capability of the 
transmission channel to carry PMI, the UE can select a pre 
coding matrix from a first codebook set locally stored to form 
a second codebook set. 

Particularly, all or a subset of the first codebook set can be 
selected as the second codebook set according to actual trans 
mission channel conditions. The first codebook set may be a 
set of all codebooks used for precoding in UE data transmis 
sion and locally stored by the BS or the UE, separately. 
The precoding matrix of the first codebook set may be in 

the form as follows. 

(2) 

In equation (2), assume the number of transmitting anten 
nas is NON, is an even), the rank of the matrix is R. W is a 
Nx2R matrix, W, is a 2RxR matrix. I is a RxR identity 
matrix, X is a RXR diagonal matrix, D is a NA2xN/2 diagonal 
matrix, A is a NA2xR matrix, A is a RXR diagonal matrix. 
Wherein, 

a 0 0 p3 () () (3) 
A = 0 ... O X = 0 ... O 

O O CR O O f3R 

As to the bipolarization antennas shown in FIG. 2, A and X 
are used to adjust the phase relationship between two sets of 
polarized antennas. CB, (i-1, . . . R) are scalars having 
modulus of 1. 

Taking 8 transmit antennas and a precoding matrix having 
rank of 1 as an example, in the arrangement shown in FIG. 2, 
D is a 4*4 diagonal matrix, which can be represented with b 
bits, there are T-2” possible values. 

1 O O O (4) 

O eigi O O 

Peo 2ngs (ge 0, T-1) 
O O O 3irgi's 

A can be obtained from an existing DFT (Discrete Fourier 
Transform) based codebook structure through the following 
equation. 
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4 

1 (5) 
e = f wS. wi-in 

Wherein, M is the number of DFT dimensions, m=0, 
1, ... M-1, n=0, 1 . . . M-1. As to DFT corresponding to 4 
antennas, M=4. G is the number of groups of DFT. g. O. 
1,..., G-1. e., is a precoding vector in the codebook set, 
w, represents various elements in e,'. For instance, in 
the case of G-2, four 4x1 precoding vectors can be obtained 
from each 4-dimensional DFT structure, and two DFT struc 
tures may produce eight 4x1 precoding vectors. Hence, if A is 
represented with 3 bits, the values of A can be obtained from 
the eight 4x1 precoding vectors. A is a 1x1 matrix with values 
of points on a unit circle, and represented with b bits, for 
example. Thus, there are total T-2” possible values and its 
value can be e' (k=0,..., T-1). For example, with a 1-bit 
representation, it has values (1,-1). A and X are both 1x1 
matrix with their values of points on a unit circle and repre 
sented with b bits, for example. Thus, there are total T-2' 
possible values and their value can be e' (k=0,..., T-1). 

Suppose that the first codebook set is represented with 7 
bits. Because the function of D, A is to adjust the direction of 
beam transmission, they are totally represented with 5 bits. 
Assume that D is represented with 1 bit, in equation (4), g is 
set to 1 or -1 constantly. 

1 o O Oy ( 1 0 0 O (6) 
O 1 O O O eitgis O O 

Pilo o 1 00 0 2ngs o 
O O O 1 O O O 3ing/8 

A is represented with 4 bits. Because both A, X represent 
phase adjustments between two sets of antennas with differ 
ent polarizations, they can be represented with 2 bits in total. 

Through adjusting the bit numbers of D, A, A, X, the total 
number of bits of PMI can accord to carrying capability of a 
transmission channel. Accord to as mentioned herein 
means that the total number of bits representing D, A, A, X is 
identical to the number of bits that the transmission channel 
can transmit. For example, on a PUCCH channel, if PMI can 
be transmitted in at most 4 bits, the total number of bits of D, 
A, A, X is 4. It can be provided for the UE to have a constant 
D=I (identity matrix), X=I. If 3 bits are set for A and 1 bit for 
A, the PMI has total 4 bits. If the PMI is transmitted through 
PUSCH, the PMI may have 6 bits and the total number of bits 
of D, A, A, X is 6. In this context, D may be represented with 
1 bit and A may be set to I. A can be represented with 3 bits, 
Xin 2 bits, and thus 6 bits in total. If a 7-bit PMI is transmitted 
on PUSCH. A can be represented with 4 bits, D with 1 bit, and 
X with 2 bits. A second codebook set is selected from the first 
codebook set. When the second codebook set is a subset of the 
first codebook set, the selecting criteria of the second code 
book set focuses on partitioning the signal space as uniform as 
possible. For example, if the first codebook set includes 7 bits 
in total, while the second codebook set only can be repre 
sented with 4 bits, we can have that D=I. A can be represented 
with 3 bits, indicating 8 directions (the first codebook set may 
indicate 32 directions). In equation (5), makeg 0, g 2, G-4, 
8 approximately uniform directions can be obtained. Let X=I 
at the same time (or A=I, X is represented with 1 bit), A is 
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represented with 1 bit, with a range of values of 1 or -1 (in the 
case of 2 bits, a range of 1, -1.j, -). 

Optionally, in this step, the UE can directly select a code 
book set suitable for the capability of the transmission chan 
nel to carry PMI as the second codebook set described above 
according to the carrying capability, as detailed in the follow 
ing method embodiment of this invention. 

Step 303. The UE selects a first precoding matrix for BS 
precoding according to the second codebook set. 
When the UE selects precoding from the second codebook 

set, the selection can be made according to Some specified 
criteria. References can be made to the prior art for particular 
selection criteria. For example, a precoding matrix leading to 
the maximum SNR of data can be selected as the first precod 
ing matrix. 

Step 304. An index corresponding to the first precoding 
matrix is sent to the BS over the transmission channel. 

Because the index of the selected precoding matrix needs 
to be transmitted over the transmission channel, different 
precoding matrixes in the second codebook set can corre 
spond to different index respectively, so as to represent those 
different precoding matrixes distinguishingly. The index cor 
responding to the first precoding matrix refers to, after the 
index has been established for precoding matrixes in the 
second codebook set, an index item corresponding to the first 
precoding matrix in the established index. For example, when 
PUCCH is used as the transmission channel, if the first code 
book set comprises 32 codebook matrixes, and if PUCCH can 
use merely 4 bits for PMI transmission, then 16 codebook 
matrixes can be selected from the first codebook set to form 
the second codebook set, and 0-15 (represented with 4 bits) 
can be used as index of the above 16 codebook matrix. If a 
codebook matrix with index item 0 is selected as the first 
precoding matrix described above, the index item corre 
sponding to the first precoding matrix can be represented as 
0000; or if a codebook matrix of number 2 is selected as the 
first precoding matrix described above, the index item corre 
sponding to the first precoding matrix can be represented as 
OO1O. 

In this embodiment, after the UE acquires transmission 
channel capability, a codebook set can be configured accord 
ing to the channel capability, and PMI can be feedback to the 
BS, so that the BS can obtain PMI with different accuracies 
depending on carrying capabilities of UE transmission chan 
nels. 

In another embodiment of this invention, the above method 
may further include: 

Providing different sets of codebooks according to differ 
ent the capabilities of the transmission channels to carry PMI 
in advanced, the selecting action at step 302 in the above 
embodiment can be omitted. That is, there are several differ 
ent codebook sets provided to be selected by the UE in an 
original state, for example, the first codebook set and the 
second codebook set described above. This method differs 
from that of the above embodiment in that instead of selecting 
the second codebook set from the first codebook set, the first 
codebook set or the second codebook set can be selected 
directly according to the capabilities of the transmission 
channels to carry PMI. 

FIG. 4 is a flowchart of a precoding method according to an 
embodiment of this invention, including the following steps. 

Step 401. A BS receives an index corresponding to a first 
precoding matrix transmitted by a UE over a transmission 
channel. 

In this embodiment, the first precoding matrix is selected 
from a second codebook set, and the second codebook set is 
formed from precoding matrixes selected from the first code 
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6 
book set stored locally on the UE. A reference can be made to 
the corresponding description in embodiment shown in FIG. 
3 for the particular way of obtaining the second codebook set. 

Step 402. The BS finds out the first precoding matrix 
according to the index corresponding to the first precoding 
matrix. 

In this embodiment, the first precoding matrix can be found 
from a third codebook set locally stored according to the 
index, and then precoding can be performed on data accord 
ing to the first precoding matrix, wherein the third codebook 
set is identical to the second codebook set. The term “identi 
cal used herein means that the third codebook set contains 
the same items of precoding matrixes as the second codebook 
set does, and the precoding matrices contained in the third 
codebook set are the same as those contained in the second 
codebook set, and the same index item represents the same 
precoding matrix in the third codebook set and the second 
codebook set. 

In this embodiment, the third codebook set may be prede 
termined by the BS according to the capability of the trans 
mission channel to carry PMI or the type of the transmission 
channel. The way of establishing indexes corresponding to 
various precoding matrixes in the third codebook set is Sub 
stantially the same as that of the embodiment shown in FIG. 
3, which will not be repeated herein. 

Step 403. The BS performs precoding using the precoding 
matrix obtained in step 403. 

In this embodiment, the BS performs precoding on data 
sent to the UE using the PMI which fed back from the UE. 
Depending on different carrying capabilities of UE transmis 
sion channels, precoding matrixes with different accuracies 
can be obtained, so that flexible PMI configuration can be 
guaranteed and rational use of transmission channel 
resources can achieved. 

Those skilled in the art may understand: some orall steps of 
the method of the above described embodiment can be real 
ized with programs and instruction related hardware, the pro 
grams can be stored in a computer readable storage medium, 
Such as, ROM/RAM, a magnetic disk, an optical disc, etc. 

FIG. 5 is a schematic structural diagram of a UE according 
to an embodiment of this invention, which can realize the 
method provided in the above embodiment, the UE including: 

an acquiring unit 501, configured to acquire the capability 
of the transmission channel to carry PMI; 

a selecting unit 502, configured to select precoding 
matrixes from a first codebook set locally stored to form a 
second codebook set according to the capability of the trans 
mission channel to carry PMI acquired by the acquiring unit 
501, and then select a first precoding matrix for performing 
data precoding from the second codebook set; 

a transmitting unit 503, configured to carry an index cor 
responding to the first precoding matrix selected by the 
selecting unit 502 over the transmission channel to transmit. 

Description of corresponding methods of FIGS. 3 and 4 
above can be referenced for interactions between various 
modules of the above UE and the BS, and particular imple 
mentation of functions of those various modules. 

In this embodiment, after the UE acquires transmission 
channel capability, a codebook set used thereon can be con 
figured according to the channel capability, and PMI can be 
feedback to the BS, so that the BS can obtained PMI with 
different accuracies depending on carrying capabilities of UE 
transmission channels. 

FIG. 6 is a schematic structural diagram of a BS according 
to an embodiment of this invention, capable of realizing the 
method provided in the embodiment above, the BS including: 
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a receiving unit 601, configured to receive an index corre 
sponding to a first precoding matrix transmitted by a UE 
through a transmission channel, wherein the first precoding 
matrix is selected from a second codebook set by the UE, and 
the second codebook set is formed from precoding matrixes 
selected from a first codebook set locally stored on the UE: 

a precoding unit 602, configured to search for the first 
precoding matrix in a third codebook set locally stored 
according to the index received by the receiving unit 601, and 
perform precoding on data according to the first precoding 
matrix, wherein the third codebook set is identical to the 
second codebook set. 

In another embodiment of this invention, the BS further 
includes: 

a transmitting unit 603, configured to transmit to the UEa 
signaling for notifying the UE of the capability of the trans 
mission channel to carry PMI, so as to enable the UE to select 
precoding matrixes from the first codebook set to form the 
second codebook set. The UE and the BS can also predeter 
mine the capabilities of the transmission channels to carry 
PMI in advance. 

Description of corresponding methods of FIGS. 3 and 4 
above can be referenced for interactions between various 
modules of the above UE and the BS, and particular imple 
mentation of functions of those various modules. 

In this embodiment, the BS can set up PMI feedback capa 
bilities of different transmission channels of a UE as required, 
so as to obtain PMI with different accuracies. 

Note that all or some of above units can be integrated in a 
chip. Various functional units according to each embodiment 
of the present invention may be integrated in one processing 
module or may exist as separate physical units, or two or more 
units may also be integrated in one unit. The integrated mod 
ule may be implemented through hardware, or may also be 
implemented in a form of a Software functional module. 
When the integrated module is implemented in the form of the 
Software functional module and sold or used as a separate 
product, the integrated module may be stored in a computer 
readable storage medium. The storage medium mentioned 
above may be ROM, a magnet disc or an optical disc. 
The accompanying drawings and related description are 

merely for the illustration of the principle of this invention, 
and are not intended to limit the scope of this invention. For 
example, message names and entities in various embodi 
ments can vary with networks, and some messages can be 
omitted. Any modifications, Substitutions and improvements 
made in the spirit and principle of this invention are covered 
in the scope of this invention. 

Although this invention has been illustrated and described 
according to Some preferred embodiments of this invention, 
those skilled in the art may understand that various changes 
can be made in forms and details, without departing from the 
spirit and scope of this invention. 
What is claimed is: 
1. A method for transmitting precoding matrix index 

(PMI), comprising: 
Selecting a first precoding matrix from a second codebook 

set by a user equipment (UE), wherein the second code 
book set is selected from a first codebook set locally 
stored on the UE according to a capability of a transmis 
sion channel to carry PMI; 

transmitting, by the UE, an index item corresponding to the 
first precoding matrix to a base station (BS) over the 
transmission channel, so as to enable the BS to search for 
the first precoding matrix according to the index item 
and perform precoding on data according to the first 
precoding matrix. 
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8 
2. The method according to claim 1, wherein that the sec 

ond codebook set is a complete or a subset of the first code 
book set locally stored on the UE. 

3. The method according to claim 2, wherein, when the 
second codebook set is a subset of the first codebook set, the 
second codebook set meets a criteria of uniformly partition 
ing the signal space. 

4. The method according to claim 2, wherein each precod 
ing matrix in the first codebook set locally stored is repre 
sented as W=WW, 

DA O 1 

W =( } W2 =( ). O DAA X 

wherein, 
W is a Nx2R matrix, 
W is a 2RxR matrix, 
I is a RxR identity matrix, 
X is a RXR diagonal matrix, 
D is a N/2xN/2 diagonal matrix, 
A is a N/2xR matrix, 
A is a RXR diagonal matrix, 
wherein N, is an even and represents the number of 

transmission antennas of the BS, R is the rank of the 
precoding matrix. 

5. The method according to claim 4, wherein, when the 
rank is 1, the second codebook set is a subset of the first 
codebook set, and D and X are identity matrixes, the method 
comprises: 

representing A with 1 bit having a value range of 1 or -1. 
6. The method according to claim 4, wherein, when the 

rank is 1, the second codebook set is a subset of the first 
codebook set, and D and X are identity matrixes, the method 
comprises: 

representing 8 uniform directions by A with 3 bits. 
7. A method for precoding, comprising: 
receiving, by a base station (BS), an index item corre 

sponding to a first precoding matrix transmitted by a 
user equipment (UE) over a transmission channel, 
wherein the first precoding matrix is selected from a 
second codebook set by the UE, and the second code 
book set is selected from a first codebook set locally 
stored on the UE according to the capability of the trans 
mission channel to carry PMI; 

searching for, by the BS, the first precoding matrix in a 
third codebook set locally stored according to the index 
item, and performing precoding on data according to the 
first precoding matrix, wherein the third codebook set is 
identical to the second codebook set. 

8. The method according to claim 7, wherein the second 
codebook set is a complete or a subset of the first codebook set 
locally stored on the UE. 

9. The method according to claim 8, wherein, when the 
second codebook set is a subset of the first codebook set, the 
second codebook set meets a criteria of uniformly partition 
ing the signal space. 

10. The method according to claim 8, wherein each pre 
coding matrix in the first codebook set is represented as 
W=WW, 

DA O 1 

W =( } W2 =( ). O DAA X 
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wherein, 
W is a Nx2R matrix, 
W is a 2RxR matrix, 
I is a RXR identity matrix. 
X is a RXR diagonal matrix, 
D is a NA2xN, /2 diagonal matrix, 
A is a NA2xR matrix, 
A is a RXR diagonal matrix, 
wherein N, is an even and represents the number of trans 

mission antennas of the BS, R is the rank of the precod 
ing matrix. 

11. The method according to claim 10, wherein, when the 
rank is 1, the second codebook set is a subset of the first 
codebook set, and D and X are identity matrixes, the method 
comprises: 

representing A with 1 bit having a value range of 1 or -1. 
12. The method according to claim 10, wherein, when the 

rank is 1, the second codebook set is a subset of the first 
codebook set, and D and X are identity matrixes, the method 
comprises: 

representing 8 uniform directions by A with 3 bits. 
13. A user equipment (UE), comprising: 
a selecting unit, configured to select a first precoding 

matrix from a second codebook set, wherein the second 
codebook set is selected from a first codebook set locally 
Stored on the UE according to a capability of a transmis 
sion channel to carry PMI; 

a transmitting unit, configured to transmit an index item 
corresponding to the first precoding matrix to a base 
station (BS) over the transmission channel, so as to 
enable the BS to search for the first precoding matrix 
according to the index item, and perform precoding on 
data according to the first precoding matrix. 

14. The UE according to claim 13, wherein the second 
codebook set is a complete or a subset of the first codebook set 
locally stored on the UE. 

15. The UE according to claim 14, wherein, when the 
second codebook set is a subset of the first codebook set, the 
Second codebook set meets a criteria of uniformly partition 
ing the signal space. 

16. The UEaccording to claim 14, wherein, each precoding 
matrix in the first codebook set is represented as W=WW, 

DA () 1 W =( } w = ) O DAA X 

wherein, 
W is a Nx2R matrix, 
W is a 2RxR matrix, 
I is a RXR identity matrix, 
X is a RXR diagonal matrix, 
D is a NA2xN/2 diagonal matrix, 
A is a NA2xR matrix, 
A is a RXR diagonal matrix. 
wherein N, is an even and represents the number of trans 

mission antennas of the BS, R is the rank of the precod 
ing matrix. 
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17. The UE according to claim 16, wherein, when the rank 

is 1, the second codebook set is a subset of the first codebook 
set, and D and X are identity matrixes, the matrix A is repre 
sented with 1 bit having a value range of 1 or -1. 

18. The UE according to claim 16, wherein, when the rank 
is 1, the second codebook set is a subset of the first codebook 
set, and D and X are identity matrixes, 

eight uniform directions are represented by A with 3 bits. 
19. A base station (BS), comprising: 
a receiving unit, configured to receive an index item cor 

responding to a first precoding matrix transmitted by a 
user equipment (UE) over a transmission channel, 
wherein the first precoding matrix is selected from a 
second codebook set by the UE, and the second code 
book set is selected from a first codebook set locally 
stored on the UE according to a capability of the trans 
mission channel to carry PMI; 

a precoding unit, configured to search for the first precod 
ing matrix in a third codebook set locally stored by the 
BS according to the index item received by the receiving 
unit, and perform precoding on data according to the first 
precoding matrix, wherein the third codebook set is 
identical to the second codebook set. 

20. The BS according to claim 19, wherein the second 
codebook set is a complete or a subset of the first codebook set 
locally stored for the UE. 

21. The BS according to claim 20, wherein, when the 
second codebook set is a subset of the first codebook set, the 
Second codebook set meets a criteria of uniformly partition 
ing the signal space. 

22. The BS according to claim 20, wherein each precoding 
matrix in the first codebook set is represented as W=WW, 

W () ...), W () 0 DAA "2 x ) 

wherein, 
W is a Nx2R matrix, 
W is a 2RxR matrix, 
I is a RXR identity matrix, 
X is a RXR diagonal matrix, 
D is a NA2xN/2 diagonal matrix, 
A is a N/2xR matrix, 
A is a RXR diagonal matrix. 
wherein N, is an even and represents the number of trans 

mission antennas of the BS, R is the rank of the precod 
ing matrix. 

23. The BS according to claim 22, characterized in that 
when the rank is 1, the second codebook set is a subset of 

the first codebook set, and D and Xare identity matrixes, 
the matrix A is represented with 1 bit having a value 
range of 1 or -1. 

24. The BS according to claim 22, characterized in that 
when the rank is 1, the second codebook set is a subset of the 
first codebook set, and D and X are identity matrixes, 

eight uniform directions are represented by A with 3 bits. 


